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THE EFFICIENCY OF THE ISEQ INDEX: EMPIRICAL TESTS
USING DAILY DATA

Simon Stevenson

University College Dublin

ABSTRACT

This paper examines the efficiency of the Dublin stock market over the
period 1987 to 1997. Using a variety of techniques the efficiency of
both the ISEQ index and an equally weighted portfolio of large capi-
talisation stocks is re-assessed. The findings indicate that the market is
not weak-form efficient, with strong evidence of persistence in the re-
turn behaviour of the data. Evidence with regard to seasonal
anomalies confirms the presence of a January effect. However, the evi-
dence with regard to a possible Tuesday effect is not significant in the
period after 1991.

INTRODUCTION

The analysis of the efficiency of the Irish equity market has generally
been supportive of the hypothesis that the market is not weak-form
efficient. Papers such as McKillop and Hutchinson (1988), Donnelly
(1991) and Lucey (1994) found evidence of persistence and seasonal
behaviour in the return behaviour of the Irish Stock Exchange Equity
(ISEQ) index. A shortcoming of previous papers has been the sole use
of the ISEQ index. Studies such as Lo and MacKinlay (1988 and
1990) show that the use of index data in efficiency tests can be se-
verely biased in the presence of non-synchronous trading, which is a
common problem on the small and illiquid Irish market. This study
has two primary aims: firstly, to re-examine the efficiency of the
ISEQ index and, secondly, to analyse an equally weighted index of
five of the most heavily traded firms on the Dublin exchange. This
section of the study should allow a preliminary analysis of whether
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previous studies have overestimated the inefficiencies present in the
Dublin exchange through the use of index data.

In addition to autocorrelation and runs tests, this study also utilises
more recent empirical advances and uses unit root and variance ratio
tests. With regard to the variance ratio tests, the approach proposed by
Lo and MacKinlay (1988) is adopted in this study, with both the origi-
nal and heteroscedasticity-consistent statistics being calculated. Finally,
seasonality is re-examined in order to see if any structural changes have
occurred to the market following the relaxation of exchange controls
and the separation from the London Stock Exchange. The remainder of
the paper is laid out as follows. The following section details the data
used in this study and reports the summary statistics. The next two
sections present the empirical findings with respect to weak-form effi-
ciency and seasonality respectively. The final section provides
concluding comments.

DATA AND SUMMARY STATISTICS

The data used in this study is examined on a daily basis over the period
1987 to 1997. The empirical tests are undertaken on two sub-periods,
with the end of 1991 as the mid-point. Closing prices are collected for
each trading day, with log prices and returns used throughout. The total
number of observations in the dataset is 2258. As stated previously, the
tests are repeated using an equally weighted index of five of the most
heavily traded firms in order to try and minimise the impact of non-
synchronous and thin trading. The stocks used in this section of the
analysis are Allied Irish Banks, Bank of Ireland, Cement Roadstone
Holdings, Jefferson Smurfit and the Kerry Group.
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Table 1 provides details of the summary statistics of the series exam-
ined. As with all of the tests undertaken in this paper, time periods
incorporating the 1987 crash are calculated twice, firstly with all avail-
able data and, secondly, with the month of October 1987 excluded.
This is done in order to prevent the severe price movements of that
month biasing the results. One noticeable point from Table 1 is that the
equally weighted index consistently provides higher mean daily returns
and variances than the ISEQ index itself. This has a number of impli-
cations. Firstly, it is an indication of the impact of thin trading and
cross-autocorrelations on the ISEQ index and, secondly, it has implica-
tions for fund managers wishing to obtain accurate data on the Irish
stock market. The following sections in turn describe each of the tech-
niques used to assess the efficiency of the market and report the
empirical results obtained.

EMPIRICAL TESTS

Initially runs tests and the autocorrelation coefficients of the Irish mar-
ket are examined. Runs tests examine the number of consecutive
returns above and below a selected cut-off point. The tests are run
twice, once with the mean of the series as the cut-off point and secondly
with zero as the cut-off point. The number of runs is then compared
against its sampling distribution. The results of the runs tests for both
the ISEQ and the equally weighted series are displayed in Tables 2 and
3. The results show that the null hypothesis (that there is no pattern)
can be rejected at a significance level of 1 per cent for both the ISEQ
and equally weighted series. This is the case for all of the time periods
examined and for the two alternative cut-off points.

It should be noted that runs tests can be problematic to analyse during
periods containing either extended bull or bear markets, indeed this may
be a possible explanation for the results contained in this study. The
Irish market was one of the strongest performing European equity mar-
kets during the time period analysed, and this strong and sustained bull
market may be biasing the reliability of the runs tests as an indicator of
weak-form efficiency.
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The second test of weak-form efficiency analyses the autocorrelation
coefficients of the two series, with the results for both the ISEQ and the
heavily traded stocks reported in Table 4. Given a covariance station-
ary series, the kth order autocorrelation coefficient for a series r can be
defined as:

( ) COV( T ) COV(’} ’ r1+k )

As with the Lucey (1994) paper, the Bartlett independence method is
adopted in the calculation of the standard errors, as the two series ex-
amined are not white noise. In addition, the Box Ljung Portmanteau Q
statistic is calculated, which can be displayed as follows:

Ead

"= 2
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The null hypothesis is that p;=p; =0 for all values of i and j, while the
statistic is 2 with k degrees of freedom. The Portmanteau Q is re-
ported together with the autocorrelations for a variety of lags. The
results for the ISEQ support the findings of Lucey (1994), with high
degrees of autocorrelation found in the series. In addition, the null hy-
pothesis of the Portmanteau Q statistic, that the autocorrelation
coefficients are independent with zero mean, can be rejected at a 1 per
cent level for all of the lag lengths examined. The results for the two
sub-periods also support these findings, as do the tests for the periods
excluding the 1987 crash'. The results for the equally weighted portfo-
lio are again similar, with significant Portmanteau Q statistics for all
lags. However, it is noticeable that in the case of most of the lag
lengths, the autocorrelation coefficient is lower than that found with
respect to the ISEQ. As with the runs tests, the strong performance of
the Irish market over the time period examined may be a biasing factor
in the results reported.

Unit root tests have been frequently used to test for random walks in
time-series data. It should be noted that while the random walk model
is a subset of the unit root null hypothesis, they have a different focus.
As Lo and MacKinlay (1989) note, while unit root tests propose the
null hypothesis that the series is not a random walk, random walk tests
have as their null that the stationary component does not exist. Initially
tests for the stationarity of the two series are undertaken using the
Augmented Dickey-Fuller (ADF) unit root tests. The ADF test is used
to test for the presence of a unit root and can be defined as:

AP =a,+a,P_, +a2t+iyjAP,_). +g,
= 3)

Where P is the series examined, t is a trend variable and g, is assumed
to be Gaussian white noise. An alternative test for the presence of unit
roots is the Philips-Peron method which uses a non-parametric correc-
tion for autocorrelation. As the Philips-Peron procedure corrects for
autocorrelation through the use of the Bartlett window, the method is
robust to any time-dependent heteroscedasticity as well as autocorrela-
tion. Both unit root tests are conducted on the level and return series
and are displayed in Tables 5 and 6. Note that the critical values are
identical for both types of test.
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In the majority of cases the null hypothesis of the presence of a unit
root in the price series cannot be rejected. However, with respect to the
returns the null is rejected in all cases, thus suggesting that the returns
for the ISEQ are stationary. The findings for the equally weighted port-
folio differ quite substantially, with the null rejected in the majority of
cases for the price series. It should however be noted that the presence
of a random walk component in stock returns does not necessarily im-
ply that the returns are unpredictable. As Campbell, Lo and MacKinlay
(1997) note, as there are non-random walk components in the null hy-
pothesis for unit root tests such tests are designed to examine whether
returns are predictable or not.
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The final set of statistics calculated in the initial examination of the
efficiency of the Irish market are variance ratios. The approach adopted
in this study is in the spirit of that proposed by Lo and MacKinlay
(1988). The variance ratio tests exploit the fact that the variance of the
increments of a random walk is linear in the sampling function. There-
fore if a series is a random walk, the variance of the kth difference of
the series will be k times the size of the variance of the first difference
variable. Therefore, if the data is split into nk+1 equally spaced inter-
vals, R,R,PB,....,P, , then the ratio of 1/k of the variance of P —-PB_, is
expected to be equal to the variance of P —P_,, i.e. unity. This can be
represented as:

Oy

VR(k) = 4

Where o} is an unbiased estimator of one kth of the variance of
InP,-InP_, and o is the unbiased estimator of the variance of
InP,—InF_,; . The estimators can be defined and derived as follows:

¥
ST Ll S

&
2 P, - P — k) ®)
1=k

1 % "
03=ﬁ2(1’.—”m—#)2 (6)

t=k

Where:
N =Sample Size
Fy,B,P,,.....,P, =Log Prices

M=k(N-k+1{1-i]
N

~

n= (P v—F)

Ji and o} are the standard sample estimators of the mean and variance
and the maximum likelihood estimators of U and o’. Lo and

MacKinlay (1989) show that the variance ratio statistic asymptotically
approaches normality:

VR(k)-1

A el

—25N(0,1) ©)
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Where ®(k) denotes the variance ratio’s asymptotic variance, which
can be defined as:

ok)= %’i"—l) ~ N(0,1) (8)

Lo and MacKinlay (1988) also derive a heteroscedasticity consistent
variance estimator @’ (k), due to the potential problems that would arise
with the random walk hypothesis being rejected due to stock returns
being conditionally heteroscedastic with respect to time. The hetero-
scedasticity consistent test statistic, z'(k), is calculated in the same
manner as previously:

ey VR(k)-1

Z' (k)= —25N(0,1) 9
@' (k)

Where @°(k) denotes the variance ratio’s asymptotic variance, which
can be defined as:

¢~(k)=k§:'[M]5(j) (10)

Where:

> (R-p-af (R, -P-Af
5(j)= = = 2
Sens]

t=1

1n
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The tests were conducted over a variety of lengths of k and over the five
time periods specified. A sample of the lag lengths is displayed in Ta-
ble 7, and it can be seen that all of the ratios are significantly less than
unity at a level of 10 per cent or lower. These results are also consistent
across the ISEQ and equally weighted series. These findings would
therefore indicate that there is evidence of persistence in the returns of
the Irish market. In addition, in each case the ratio decreases with the
value of k, implying negative autocorrelation for multiperiod returns.

SEASONALITY TESTS

Both Donnelly (1991) and Lucey (1994) found evidence of a Tuesday
effect in the Irish market and hypothesised that this could be due to a
lagged relationship with London due to factors such as thin trading.
This hypothesis is also supported by studies of causal relationships
between the Irish and British markets, for example Murray (1996), who
found evidence of a significant uni-directional relationship from Lon-
don to Dublin on a daily basis. The rationale behind re-examining
seasonality is that the last published study on the topic, Lucey (1994),
analysed data up to 1991. Since this point exchange controls have been
withdrawn and the Dublin exchange has become independent. There-
fore a further examination of the issue is undertaken to test whether any
changes have occurred under this new regime. This section of the paper
will initially examine day of the week effects and then proceeds to ex-
amine monthly seasonal effects.
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Table 8 provides details of the mean day return over the five periods
examined. With regard to the possible Tuesday effect, it can be seen
that in three of the five periods the ISEQ produces a negative mean re-
turn on Tuesday. However, one of the periods that does not produce
such a result is the second sub-period from 1992 to 1997. Similar re-
sults are also found for the equally weighted index. While this series
has a negative mean Tuesday return for the period 1987 to 1991, the
negative return occurs on a Monday post-1991. These preliminary
findings would initially indicate that there has been a structural change
in the Irish market during the nineties. To examine further any possible
day of the week effect, the following OLS model is used:

5
n=YDp, (12)

i=l
Where r, is the return and D; is a dummy variable for day i, while the
intercept is constrained to be zero. The findings, reported in Table 9,
are not as convincing as those reported in studies such as Donnelly
(1991) and Lucey (1994). As the mean daily returns indicate, the re-
sults are stronger for the first sub-period (up to 1991). During this time
period the ISEQ data, including the 1987 crash, produces a significant
negative Tuesday coefficient, in line with previous studies. However,
when the October 1987 period is excluded from the data, and when the
overall sample is examined, the coefficient is no longer significant at
conventional levels. With regard to the equally weighted portfolio, none
of the above periods produce significant negative coefficients (i.e. none
of the periods provide significant negative coefficients for Tuesdays for
the large firm sample), indeed the data for the whole sample period re-
sults in a significant positive coefficient. Both series also produce such
results for the period 1992 to 1997. It is also of interest that in the same
period both series produce negative Monday coefficients, in line with
international evidence concerning a weekend effect; however, in neither
case is the coefficient significant.
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The second seasonality hypothesis is primarily concerned with the pos-
sible presence of a January effect. A number of hypotheses have been
proposed concerning the presence of abnormal returns in January, the
prominent one being a tax-year effect. This hypothesis was based on
initial US empirical evidence and was concerned with tax-driven selling
at the end of the year, with securities being re-purchased in January.
However, as with evidence from a number of other countries, existing
Irish evidence has also found evidence of a January effect, despite the
tax year not being calendar based. Other alternative hypotheses include
‘window dressing’ by portfolio managers for end-of-year reporting and
a link with the small firm effect. To re-appraise the January effect in an
Irish context we use the following model:

12
r=) M, (13)
i=1

Where 7; is the return and M, is a dummy variable for month i. As with

the daily seasonality model, the intercept is constrained to be zero. Table
10 presents the mean monthly returns, while Tables 11 and 12 report the
results from equation (13) using both the ISEQ and the equally weighted
series respectively. It can be seen that in every case the mean January
returns are higher than every other month, results confirmed by the regres-
sion coefficients reported in Tables 11 and 12. For both the ISEQ and
equally weighted data, the January coefficient is significant in the Irish
market. These results highlight two key issues. Firstly, that in Ireland the
January effect is not tax driven due to the presence of a non-calendar tax
year and, secondly, that it would appear unlikely that the effect is driven
by movements in small firms. Using US data, Keim (1983) found that
over 25 per cent of the differential between small and large stocks oc-
curred within the first five trading days of January. However, in the
current study the equally weighted index of large firms has significant
January coefficients. Indeed, for all three sample periods the mean January
return for the equally weighted portfolio is higher than that for the ISEQ.
It would therefore appear that the most likely cause for the January effect
in the Irish market is window dressing by fund managers. The fact that for
both the overall time frame and the first sub-sample, both series analysed
have significantly positive July coefficients, indicates a degree of alloca-
tion switches around the time of mid-year reporting.
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CONCLUSION

This paper has re-examined the efficiency of the Irish equity market
using a variety of methods and techniques over a ten-year period. In
addition, in order to account for possible biases due to thin trading, the
tests are re-run using an equally weighted portfolio of five heavily
traded stocks. The initial tests confirm previous studies of the Irish
market, with evidence that it does not conform with weak-form market
efficiency. The results for the runs tests, autocorrelation coefficients,
unit root and variance ratio tests, all produce evidence to this effect.
With regard to seasonalities, there is relatively strong evidence that
there exists a January effect in the Irish market. In the presence of a
non-calendar tax year, and the absence of differences in the results for
the large capitalisation stocks examined, these findings would appear to
indicate that this effect is due to factors such as fund managers altering
portfolio allocations prior to end-of-year reporting. Evidence of a July
effect further substantiates this hypothesis. The results with regard to
daily seasonalities differ quite substantially from previous studies, with
the absence of a Tuesday effect in the period post-1991.
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NOTES

'"The detailed results for the other time periods are available from the
author on request.

*Note that only the results for the heteroscedasticity-consistent variance
estimators are reported.
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